


“Ecosystemshaveno uselessparts, and we arefoolishto think theydo. Species,

includingendangeredones,arestabilizers. Whatthehumpis to thehumpback

chub, endangeredspeciesare to humans.”

Holmes Rols ton Ill - BattleAgainst Extinction 1991
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DISCLAIMER

Recoveryplansdelineatereasonableactionsbelievedto be requiredto recoveror
protect listed species.Planspublishedby theU.S. Fishand Wildlife Serviceare
sometimespreparedwith theassistanceof recoveryteams,contractors,State
agencies,and otheraffectedand interestedparties. Recoveryteamsserveas
independentadvisorsto the Service. Plansarereviewedby thepublic and
submittedto additionalpeerreviewbeforetheyareadoptedby theService.
Objectivesoftheplanwill be attainedandany necessaryfundsmadeavailable
subjectto budgetaryandotherconstraintsaffectingthepartiesinvolved,aswell as
theneedto addressotherpriorities. Recoveryplansdo notobligateotherparties
to undertakespecifictasksandmaynotrepresenttheviewsnor theofficial
positionsor approvalofany individualsor agenciesinvolved in theplan
formulation,otherthantheU.S. Fishand Wildlife Service. Theyrepresentthe
official positionoftheU.S. FishandWildlife Serviceonly aftertheyhavebeen
signedby theRegionalDirectorasapproved. Approvedrecoveryplansare
subjectto modificationasdictatedby newfindings,changesin speciesstatus,and
thecompletionof recoverytasks.

By approvingthis document,theRegionalDirectorcertifiesthatthedatausedin
its developmentrepresentsthebestscientificand commercialdataavailableatthe
time it waswritten. Copiesof all documentsreviewedin developmentof theplan
areavailablein theadministrativerecord,locatedattheNevadaStateOffice of
theU.S. FishandWildlife Service,Reno,Nevada.

Literature Citation ofthis documentshould read asfollows:

U.S. FishandWildlife Service. 1997. RecoveryPlanfor theRareSpeciesof
SoldierMeadows.Portland,Oregon. 50 pp.

Additional copiesmaybe purchasedfrom:

FishandWildlife ReferenceService
5430 GrosvenorLane,Suite110
Bethesda,Maryland 20814
Telephone:(301)492-6403or 1 (800)582-3421

Feesfor recoveryplansvary dependingon thenumberof pages.



EXECUTIVE SUMMARY OF THE RECOVERY PLAN

FOR THE RARE SPECiESOF SOLDIER MEADOWS

Background: SoldierMeadowsis locatedin westernHumboldtCounty, Nevaua.

At least49 thermalspringsare locatedin thevalley, andwetlandvegetationis

abundantdespitegenerallyaridconditions. Theareasupportssix rareendemic

speciesincluding a threatenedfish, aplant speciesof concern,and four

undescribedhydrobiidsnailspecies.

Current SpeciesStatus: Thedesertdace(Eremichthysacros)waslisted as

threatenedon December10, 1985,with critical habitat(50FederalRegister

50304). It occupieseight thermalspringsandapproximately5 kilometers(3.1

miles) of springoutflow streamhabitat. Althoughno recentpopulationestimate

is available,averageminnowtrapcatchratesof up to 21.8 fish per trapperhour

havebeendocumented.

TheSoldierMeadowscinquefoil (Potentilla basallica) (~= basaltcinquefoil)was

designatedasacategory1 candidatespecieson February’21, 1990 (55 Federal

R~gjsTh6184). This specieswas subsequentlyremovedfrom candidatestatus
andis now considereda “speciesofconcern.” It occupiesalkali meadow,seep,

andmarshhabitatsborderingthermalsprings,outflow streams,anddepressions.

SoldierMeadowscontains10 subpopulationsof SoldierMeadowscinquefoil. An

estimated84,650individuals aredistributedon approximately28 hectares(69

acres). Severalthousandadditional SoldierMeadowscinquefoilwererecently

discoveredin AshValley, LassenCounty,California.

Thefour hydrobiidsnail speciesin SoldierMeadowsaremembersof thegenus

Pyrgulopsis. Theywereonly recentlyidentified, andtaxonomicdescriptionsare

in preparation.Limited surveysshowthatthesnailsaredistributedin a north-

southpatternin SoldierMeadows. Threespeciesoccurat oneto threesiteseach

andonly occur in SoldierMeadows.Thefourth snailspeciesoccursat one sitein

SoldierMeadowsandin a springto thenorth,nearSummitLake.

ii



Habitat Requirementsand Limiting Factors: Desertdacearerestrictedto

springpoolsand outflow streamsvarying in temperaturefrom 18.0 to 40.5

degreesCelsius(64 to 104 degreesFahrenheit).Seasonalwatertemperature

variationsaffect fish distributionwithin thespringsystems.Streamhabitats(23-
29 degreesCelsius,73-84degreesFahrenheit)downstreamof springorifices

generallyhavethehighestfish densities;however,cooler temperaturesof21-24

degreesCelsius(70-75degreesFahrenheit)arerequiredfor spawning.Desert

daceareomnivorous,but feedprimarily on periphyton(substratealgal layer)and

filamentousalgae. Threatsto thespecieswhenlisted includedhabitat

modificationsdue to agriculturaldiversions,geothermalexplorationand

development,andintroductionsof nonnativefishesand associatedparasites.

Increasingrecreationaluseof thespring systemsis a newpotential threat.

SoldierMeadowscinquefoilrequiremoistsoils, butonly tolerateshallowstanding

water. Plantstypically occuron fine clay soils with an evaporativecrustof

mineral salts. Potentialthreatsto thespeciesincludehabitatmodificationsfrom

recreationaluseofthespring systems,tramplingandovergrazingby livestockand

wild horsesandburros,andcompetingnonnativeplants.

Hydrobiid snailspeciesrequirehigh-quality,well-oxygenated,flowing waterand

tolerateonly limited variationsin environmentalconditions. Membersof the

genusPyrgulopsistypically occurwithin or justdownstreamfrom springsources,

but maybemoreabundantfartherdownstream.Theyfeedon algae. Limiting

factorsfor thespeciesin SoldierMeadowshavenotbeenidentified. However,

anysubstantialalterationto occupiedspringsystems,especiallychangesin water

quality andquantity,couldpotentiallyharmthesespecies.

RecoveryObjective: Thisplan seeksto achievedelistingof desertdaceandto

ensurethelong-termconservationof SoldierMeadowscinquefoil andhydrobiid

snailspecies.

RecoveryCriteria: Desertdacewill be consideredfor delistingwhen1)

historicalhabitatin theone dewateredstreamchannelon public landis restoredso

thatit supportsdesertdace;2) thepopulationin eachof theeight historically

occupiedspring systemsis stableor increasingin size andcomprisingtwo or
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moreage-classesfor 3 years,3) reproductionandrecruitmentaredocumented

from eachhistoricallyoccupiedspring systemwith suitablewatertemperaturesfor

3 years;and4) habitatmodification, nonnativefishes,andparasitesno longer

threatenthelong-termsurvival ofthespecies.

Thelong-termconservationof SoldierMeadowscinquefoilwill beensuredwhen

1) theabundanceand distributionof SoldierMeadowscinquefoil is stableor

increasingwithin the 10 knownsubpopulationsin SoldierMeadowsfor 3 years,

and2) habitatmodificationandcompetingnonnativeplantsno longeradversely

affect the long-termsurvivalofthespecies.

Thelong-termconservationofhydrobiidsnail speciesin SoldierMeadowswill be

ensuredwhen1) theabundanceand distributionof eachofthefour specieshas

beendocumented,2) theabundanceand distributionofeachofthe fourspeciesis

stableor increasingwithin theknownsitesfor 3 years,and3) thereareno existing

threatsto long-termsurvival ofthesespecies.

Theserecoverycriteriaarepreliminaryandmaybe revisedon thebasisof new

information(including researchspecifiedasrecoverytasks).

ActionsNeeded:
1. Aquaticand riparianhabitatrestorationandmanagement.

2. Populationmonitoring.

3. Research.

4. Public informationand education.

Implementation Participants: TheBureauofLandManagementandNevada

Division ofWildlife will be assistingtheU.S. Fishand Wildlife Servicein

implementingrecoveryactions. For activitiesoccurringonprivateland,

landownerparticipationis alsoneeded.
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Costs($1,000’s)1997-2000:

Year Need1 Need2 Need3 Need4

1997

1998

1999

2000

110

90

65

25

Total 290

0

44

44

44

132

0

15

0

0

15

5
20

15

20

60

Total

115

169

124

89

497

Dateof Recovery: If recovery tasks are undertaken as scheduled,desertdace

could be recoveredin theyear 2001.
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DEFINITION OFRECOVERY

Recoveryis theprocessby whichthe declineof anendangeredor threatened

speciesis stoppedor reversed,andthreatsto its survival areneutralized,sothat its

long-termsurvival in thewild canbe ensured.
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I. INTRODUCTION

A. Overview

SoldierMeadowsis locatedin an alluvial basin,approximately6.5 kilometers

(4 miles) in diameter,at theextremenorthwesternedgeoftheBlack RockDesert

in westernHumboldtCounty,Nevada(Figure 1). At least49 thermalspringsare

locatedin the valley (GroseandKeller 1975),andwetlandvegetationis abundant

despitegenerallyaridconditions. Theareasupportssix rareendemicspecies:one

fish, oneplant, and four snails.

Thespringsin SoldierMeadowsareof artesianorigin andoccuralongthe

intersectionof two geologicfault trends,in aclusterarrangement(Nyquist 1963).

SoldierMeadowscomprisesapproximately5 percentof theSoldierCreek

(= Mud MeadowCreek)drainagebasin,anddrainageoccursin ageneral

southeasterlydirectiontowardtheBlackRock Desert. Isotopicanalysesofspring

waterrevealthat it originatedasprecipitation,however,exactrechargesources

andratesareunknown(USGS1975). Waterquality variesgreatlyamongthe

springs(Nyquist 1963, Sinclair 1963). Thehigh temperaturesofthesprings

(maximumtemperature53.9 degreesCelsius,129 degreesFahrenheit)havebeen

attributedto groundwaterdescendingto greatdepthswithin theartesianstructure

beforereturningto thesurface(Nyquist 1963).

Thespringsarebetween1,320and 1,395 meters(4,331and4,577 feet)in

elevationandapparentlyremainedpartially isolatedabovethehighestinundation

level ofancientLakeLahontan(1,333meters;4,374feet)duringthe Pleistocene

Epoch(La Rivers 1962.Willden 1964,Smithand Street-Perrott1983). Hubbs

andMiller (1948)suggestedthat SoldierMeadowsmayhavebeenamarshy

embaymentofan armof LakeLahontanduringits higheststage.
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Thedesertdace(Eremichthysacros)wasfederally listed asthreatenedunderthe

EndangeredSpeciesAct of 1973,asamended,on December10, 1985, with

critical habitat(50FederalRegister50304). A threatenedspeciesis considered

likely to becomeendangeredwithin theforeseeablefuture throughoutall or a

significantportionofits range. TheU.S. FishandWildlife Serviceassigned

desertdacearecoverypriority of 7C indicating it is theonly specieswithin the

genusEremichthys,thereis amoderatedegreeof threatto its continuedexistence,

andit hasa highpotentialfor recovery[eachlisted speciesis rankedfrom 1

(highest)to 18; C indicatespotentialconflicts in speciesrecovery].

TheSoldierMeadowscinquefoil (Potentillabasaltica)(= basaltcinquefoil)was

designatedasacategory1 candidatespeciespursuantto theEndangeredSpecies

Act on February21, 1990 (55 FederalRegister6184). CategoryI candidatestatus

indicatedthattheFishandWildlife Servicehadsubstantialinformationon file

regardingbiological vulnerability andthreatsto supportaproposalfor listing

SoldierMeadowscinquefoilasathreatenedor endangeredspecies.However,in

July 1995,thestatusof this specieswasreevaluated,asa small disjunct

populationof SoldierMeadowscinquefoilwasrecentlydiscoveredon private

landsin LassenCounty,California. Becausepreviouslyknownpopulationsof

this speciesoccurredmostly on Federallandswhereamanagementplan was

beingdevelopedandadditionalinformationwasneededon therecently

discoveredpopulation,the SoldierMeadowscinquefoilwasreclassifiedasa

category2 candidatespecies.Category2 candidatestatusindicatedthatalthough

proposingthecinquefoil for listing waspossiblystill appropriate,aproposed

listing rule couldnotbepreparedwithout additionaldata. TheSoldierMeadows

cinquefoil is now considereda “speciesof concern” accordingto a Fishand

Wildlife Servicepolicy issuedFebruary27, 1996,regardingall formercategory2

candidatespecies.

Thehydrobiidsnails in SoldierMeadowshaveno protectedstatus. However,they

arediscussedin this recoveryplandueto their restricteddistributions,sensitivity

to habitat disturbance, and their presencein spring systemswith desert dace.



B. SpeciesDescriptions

DesertDace

Thedesertdace(Figure2) wasfirst collectedin 1939andwasdescribedby Hubbs

andMiller (1948). No taxonomicrevisionshaveoccurredsincethattime

(LaRivers 1962,Nyquist 1963,CoburnandCavender1992). Thespecies’key

identificationcharacteristicis aprominenthornysheathon eachjaw. Coloration

is olive-greenabovewith yellow reflectionsandindistinctblackmottling on the

sides;the belly is silvery. A greenstripeis typically presenton thesides.

Maximum sizeis approximately60 millimeters(2.4 inches)standardlength

(measuredfrom thetip of thesnoutto the lasttail vertebra)(HubbsandMiller

1948),andtheirlife spanis likely ito 3 years(Onoet al. 1983,Siglerand Sigler

1987). Technicaldescriptionsof desertdacemaybe obtainedfrom Hubbsand

Miller (1948)andLaRivers(1962).

Figure2. Desertdace(Reprintedby permissionfrom La Rivers,I. 1962.

FishesandFisheriesofNevada. UniversityofNevadaPress,

Reno).

SoldierMeadowsCinquefoil

TheSoldierMeadowscinquefoil(Figure3) wasfirst identifiedin 1982. Thetype

specimenwascollectedin 1983,andthespecieswasdescribedby Tiehm and

Ertter (1984). SoldierMeadowscinquefoil arelow growing,rhizomatous,

perennialplantswith pinnate,basalleavesforming rosettes.Thesebasalleaves

(6-12centimeters,15.2-30.5incheslong; 10 to 15 pairsof suboppositeleaflets)

arebluish-greenandessentiallyhairless,but becomedarkreddish-brownwith age.
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Thestems,maximumlength50 centimeters(20 inches),arealsonearlyhairless

andbecomepurplishwith age. SoldierMeadowscinquefoil flowersaresmalland

havefive (sometimesfour) brightyellow, obovatepetals4.8-6.3millimeters

(0.19-0.25inch) long and2.6-3.8millimeters(0.1-0.15inch) wide with a shallow

notchatthetip (Knight 1990).

Figure3. SoldierMeadowscinquefoil (Reprintedby permissionfrom Brittonia,

36(3):229,A. Tiehm andB. Ertter/S.BrantonWhetstoneandL.

Vorobik, Copyright 1984, TheNew York BotanicalGarden).

TheSoldierMeadowscinquefoil is oneof five closelyrelatedspeciesof

Potentilla (Ertter 1993). Thespeciesis similar to membersofthegenusIvesia.

Earlier,Kartesz(1987)questionedthetaxonomictreatmentofTiehm andErtter

(Potentilla vs. Jvesia),but no taxonomicrevisionshavebeenpublished.

TechnicaldescriptionsofSoldierMeadowscinquefoilmaybe obtainedfrom

Tiehm andErtter (1984)andKnight (1990).

Hvdrobiid Snails

Thefamily Hydrobiidaeconsistsof approximately1,000speciesofaquaticsnails

worldwide (Mehlhop 1996). Springsnailsindicatethat springsystemsare

functioningandwaterbodiesarepermanent.Thepresenceof hydrobiid snailsin

SoldierMeadowswasfirst documentedby Nyquist (1963)andlater by Landye

(Bio-GeoSouthwest,in litt. 1982). At leastfour speciesin thegenusPyrgulopsis

areendemicto thearea,andtaxonomicdescriptionsarein preparation(Dr. Robert

Hershler,SmithsonianInstitution, in litt. 1996). Hydrobiid snailsaregenerally
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only 1-2 millimeters(0.04-0.08inch) in size,andtheirlife spanis typically 1 year

(Mehlhop 1996). Thespeciesin SoldierMeadowsaregill breathingandrestricted

to aquatichabitats(Hershier,in litt. 1996).

C. Distribution and Abundance

Desert Dace

Desertdacecurrentlyinhabit eight majorspringsand approximately5 kilometers

(3.1 miles) ofoutflow streamhabitatin SoldierMeadows(Figure4). These

springsandoutflow streamsarecontainedwithin an areaof approximately1,550

hectares(3,830acres). Somespringoutflows dischargedirectly into either

SoldierCreekor Mud MeadowReservoir,while othersterminatein wet

meadows.All availablehabitatswith permanentflows of suitabletemperaturesin

SoldierMeadowsarecurrentlyoccupiedby desertdace(Vinyard 1988, 1996).

Exceptduringextremeoverlandflow conditions,movementof desertdace

betweendisjunct springsystemsis likely infrequent,dueto physicalandwater

temperaturebarriers. In 1965, thedesertdacepopulationwasestimatedto be at

least100,000individuals (Bureauof SportFisheriesandWildlife 1973). In 1977,

thepopulationwasestimatedat 50,000-100,000individuals (Mr. V.G. Stickley in

litt. 1977,ascited in FWS 1984). No recentpopulationestimateis available.

However,averageminnow trapcatchratesof up to 21.8 fish pertrapperhour

havebeendocumented(Vinyard 1988).

Critical Habitat

Critical habitat (Figure4) wasdesignatedfor desertdacewhenthespecieswas
listed andat thattime consistedof bothprivate(21.9hectares,54.1 acres)and

public (3.6hectares,8.9 acres)lands. Section3 of theEndangeredSpeciesAct

definescritical habitatas1) thespecificareaswithin thegeographicalarea

occupiedby thespeciesatthetime it is listed that containphysicalor biological

featuresessentialto theconservationofthespeciesandthatmayrequirespecial

managementconsiderationsor protection,and2) specificareasoutsidethe

geographicalareaoccupiedby thespeciesatthetime it is listed that are

determinedto beessentialfor theconservationof thespecies.
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Desertdacecritical habitatincludesall thermalspringsandoutflow streams,plus

surroundingriparianareaswithin adistanceof 15.25 meters(50 feet),located

within thefollowing sectionandfractionalsectionboundariesin Humboldt

County: T4ON, R25E, SW’A Sec.5, NW’ANW’A Sec.8, WV2 Sec. 18, W’/25W’A

Sec. 19; T4ON, R24E,Sec.23, N’ASE’A andSY2NE¼Sec.24, SE’!4 andN’,’2

Sec.25, NV2 Sec.26, oftheMount Diablo MeridianandBaseLine (MDMBL)

(50FederalRegister50304). Theaquatichabitatwithin thesedesignated

boundariesis somewhattransient,shifting in responseto seasonalandother

climatic factors.Not all currentlyoccupiedhabitatsareincludedwithin the

designatedcritical habitat.

SoldierMeadowsCinquefoil

SoldierMeadowscinquefoilaredistributedin 10 subpopulationswithin Soldier

Meadows(Figure5). Thesesubpopulationsarecloselyassociatedwith the

thermalspring systemsandcoveranareaofapproximately28 hectares(69acres).

Areassurroundingall springsandseepsin SoldierMeadowshavebeensurveyed

for SoldierMeadowscinquefoil,andno additionalsubpopulationshavebeen

located(Knight 1990). Theidentifiedsubpopulationscontainplantsofall size

classesandareestimatedto containapproximately84,650individual plants

(Table I), althoughindividual plantsaredifficult to distinguish(Knight 1990).

SoldierMeadowscinquefoilwerebelievedto be geographicallyrestrictedto

SoldierMeadowsuntil anewpopulationwasfoundin northeasternCalifornia in

the early 1990’s. This newly discoveredpopulationconsistsofseveralthousand

individualslocatedon privatelandsin Ash Valley, LassenCounty,California.

Plantsin thispopulationwerefoundon thesub-alkalineborderbetweena

meadowanda sagebrush-coniferplantassociation,in an areadisturbedby the

presenceofa bermneara road. While similar habitatexistsin thevicinity ofAsh

Valley, SoldierMeadowscinquefoilhavenotbeenobservedtherein thepast,nor

hasthespeciesbeenfoundin suitablehabitatslocatedbetweenAsh Valley and

SoldierMeadows[Mr. GarySchoolcraft,Bureauof LandManagement(BLM),

pers.comm. 1994].
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Table1. Estimatednumbersof SoldierMeadowscinquefoilby
subpopulation(SeeFigure5) in SoldierMeadows,HumboldtCounty,
Nevada(From: Knight 1990).

SubpopulationNumber of Plantsin 1990EstimatedNumber

1 35,000
2 5,000
3 300
4 500
5 750
6 3,000
7 25,000
8 5,000
9 100
10 10,000

Total 84,650
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Hydrobiid Snails

Hydrobiid snailswerereportedfrom threespringsin SoldierMeadowsby Nyquist

(1963). Later surveysin 1978-79documentedsnailsin atotal of five springs

(Landye,in litt. 1982). Vinyard (1988)madereferenceto thepresenceof

hydrobiid snailsin two springsystemsduring 1987-88fish surveys. Hershler(in

litt. 1996)hasidentifiedfour hydrobiidsnailspeciesin SoldierMeadows,which

aredistributedin anorth-southsequence(Figure6). Threespeciesareknown

from one to threesiteseachandonly occurin SoldierMeadows. Thefourthsnail

speciesoccursat onesite in SoldierMeadowsandin aspringto thenorth,near

SummitLake.

Snailsaredocumentedasbeingabundantin threesprings,commonin one spring,

andscarcein onespring(Hershler1995). However,accuratedataon abundance

andexactdistributionofknownsnailspecieswithin thesespringsystemsis not

yet available. Dueto theirminutesize,hydrobiidsnailsareslow to disperse,but

they maybe passivelytransportedby floodwatersor birds. An exhaustivesurvey

of all springsin SoldierMeadowshasnotbeencompleted,so additionalsnail

populationsor evennewspeciesmaystill be discovered.

D. Habitat and Life History

DesertDace

Habitat - Desertdaceoccupya varietyof habitatsin SoldierMeadowsincluding

springpoolsup to 15 meters(50 feet)in diameterand 3.4 meters(11.2feet)deep;

outflow streamstypically lessthan0.3 meter(1 foot) deep;alkali marshareaswith

overlandflow amongcattails(Typhadomingensis),hardstembulrush(Scirpus

acutus),andotherherbaceousplants; artificial impoundments;andearthen

irrigation ditches.

Springsandoutflow streamsin SoldierMeadowsaretypically surroundedby

alkali marshand alkali meadowherbaceouscommunities(Nachlinger1991). In

ungrazedor lightly grazedareas,emergentvegetationcompletelyenclosessome

outflow streamreaches.Algaeoccurringin thespringsystemsarediatomsand
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Figure 6. Distributionof hydrobiidsnailsin SoldierMeadows,HumboldtCounty,Nevada.
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variousfilamentousspecies(Lyngbyaspp.,Oedogoniumspp.,Rhizocloniumspp.,

andSpirogyra spp.) (Nyquist 1963). Substratecompositionin thespringpools

and outflow streamsis variableandincludessilt, sand,pebbles,androcks.

Generalwaterquality characteristicswithin desertdacehabitatareasfollows:

dissolvedoxygen0.4-12.6milligrams per liter (1 milligram per liter 1 partper

million) (Nyquist 1963,Vinyard 1988);total dissolvedsolids163-171 milligrams

per liter (partspermillion) (Nyquist 1963);conductivity 190-650micromolesper

squarecentimeter(29.5-101micromolespersquareinch)(Vinyard 1988);andpH

7.1-9.1(Nyquist 1963). Dischargevelocitiesin springswith desertdacerange

from 15.06to 88.66liters per second(0.53to 3.13 cubicfeetpersecond)(Vinyard

1988).

Desertdacehavethehighesttemperaturetoleranceofany minnow in western

NorthAmerica(Nyquist 1963)and occupyhabitatsvarying in temperaturefrom

1 8.0 to 40.5 degreesCelsius(64to 104 degreesFahrenheit).Watertemperatureis

adeterminingfactorin desertdacedistributionwithin a springsystem. Cooler

habitats(23-29degreesCelsius,73-84degreesFahrenheit)downstrean~of

springheadsgenerallyhavethehighestfish densities. Within theoutflow streams,

desertdaceoccurpredominantlyin upstreamsiteswith highervelocities,but also

occupylower velocityreacheswherewatertemperaturesare relativelyhigh

(Vinyard 1988). Dacemaybe distributedasfar as2.4kilometers(1.5miles)

downstreamof a springhead(Vinyard 1988). However,distributionapparently

shifts seasonallyaccordingto watertemperature.In thesummer,springheadpool

temperaturesmayexceeddesertdacetolerancelimits andthefish move

downstream.As streamtemperaturesdecreasein winter, thespecies’range

contractsupstream.

ReproductiveBiology - Ovariesof sexuallymaturedesertdacecontainripe eggs

throughouttheyear,andreproductionin thewild hasbeendocumentedin March,

May, andNovember(Nyquist 1963). Desertdacehavealsoreproducedunder

artificial laboratoryconditionsin April (Nyquist 1963). Sizeat sexualmaturity

hasnotbeenreportedin the literature;however,specimensrearedin the

laboratoryspawnedat 13 monthsof age(Nyquist 1963). HubbsandMiller (1948)

13



reportedthat femaledesertdacegreatlyoutnumberedmalesin theircollections

(100 females:35males).

Desertdacespawninghasbeendocumentedin two springsystemsat Soldier

Meadows(Nyquist 1963). Desertdaceweretwice observedspawningin one

outflow stream,approximately64 meters(210feet)belowthespringhead.

Enviroumentalconditionsat thespawningsitewereasfollows: temperature21

degreesCelsius(70 degreesFahrenheit);dissolvedoxygen2.0 milligramsper liter

(partspermillion); pH 7.7; sandandpebblesubstrate;depth8 centimeters(3

inches);streamwidth 60 centimeters(24 inches);and watervelocity 20.5 liters

per second(0.72cubicfoot per second). Specificenvironmentalconditionsat the

spawningsitewithin the secondspring systemwith documentedreproduction

werenot reported.However,watertemperaturesrangedfrom 30. degreesCelsius

(86degreesFahrenheit)atthe springheadto 24 degreesCelsius(75 degrees

Fahrenheit)at the lower limit of occupiedhabitat,depthsweretypically lessthan

15 centimeters(6 inches),andthesubstrateconsistedof alluvium androck

(Nyquist 1963). Desertdacehavespawnedsuccessfullyin aquariawith dense

algal growthandpebblesubstrates(Dr. GaryVinyard, UniversityofNevada,

Reno,pers.comm. 1994). Fifteendesertdacemaintainedin an aquariumby

Nyquist (1963)producedatotal of 13 offspring.

Desertdaceeggsareprobablyunattendedandadhesive(SiglerandSigler1987).

Thedurationof eggincubationis unknown,but is likely relatively short (2weeks

or less)becauseof thehighwatertemperatures(Vinyard, pers.comm. 1994).

Larval andjuveniledesertdacelikely inhabit shallow,shorelineareasofthe

outflow streams,shelteringamongaquaticandemergentvegetation(Vinyard,

pers.comm. 1994). In oneimpoundedoutflow stream,larval dacehavebeen

observedamongemergentvegetationin still waterlessthan5 centimeters(2

inches)deep.

FoodHabits - Desertdaceareomnivorous,asindicatedby pharyngealteeth

(locatedin thethroat)with bothhookedand facetedgrindingsurfaces(Hubbsand

Miller 1948,La Rivers 1962),gut contents(Nyquist 1963),andvisual

observations(Nyquist 1963). However,a long, extensively-coiledintestine

(greaterthantwice thestandardlength)andtheuniquehornysheathson both
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jaws,indicateadaptationsfor herbivory. HubbsandMiller (1948)statedthatthe

sharp-edgedjaw sheathswere likely usedfor feedingby grazing. Desertdaceare

reportedto feedprimarily on filamentousalgae,diatoms,aquaticvegetation,

zooplankton, snails,and aquatic insect larvae (Nyquist 1963,Ono et al. 1983).

However,Nyquist (1963)alsoreportedthat in aquaria,largedesertdacepreyed

upon smaller fishes. La Rivers (1962)considereddesertdacethetop vertebrate

speciesin the thermal spring systemsof Soldier Meadows.

AssociatedFishes- In additionto desertdace,threeothernativefishesarepresent

in SoldierMeadows:speckleddace(Rhinichthysosculusssp.),tui chub(Gila

bicolor ssp.),andTahoesuckers(Catostomustahoensis).Desertdaceare

sympatric(occurin samegeographicarea)with thespeckleddaceandtui chub.

After desertdace,speckleddacearethemostabundantfish in SoldierMeadows

(Vinyard 1988). SpeckleddaceoccupyspringsystemsthroughoutSoldier

Meadowsandaremostabundantin outflow streamswith coolerwater

temperatures(6.1-28.6degreesCelsius,42-83degreesFahrenheit)andhigher

dissolvedoxygenlevels. Tui chuboccupywarmerhabitats(21.6-28.5degrees

Celsius,71-83degreesFahrenheit),including impoundments(Vinyard 1988). No

concernshavebeenidentifiedregardingthestatusof theseotherthreenative

fishes.

An introducedspecies,theLahontanredside(Richardsoniusegregius), is believed

to be presentin Mud MeadowReservoirand in coolerdownstreamreachesof

SoldierCreek. Lahontanredsidewereintroducedinto nearbySummitLake

around1971 (Mr. William Cowan,FWS,pers.comm. 1994).

Soldier MeadowsCinquefoil

Habitat - SoldierMeadowscinquefoiloccupyalkali meadows,seeps,and

occasionallymarshhabitatsborderingthermalsprings,outflow streams,and

depressionsin SoldierMeadows. Plantstypically occuron fine clay soils with an

evaporativecrustofmineralsalts,oftenlocatedin areasjust upstreamof

springheads(Knight 1990). SoldierMeadowscinquefoilarealsofoundin

habitatsadjacentto upstreamreachesofspringoutflows. However,plantsarenot
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found fartherdownstream,possiblydueto highernutrientconcentrations,richer

soils, or increasedsaltaccumulations(Knight 1990).

Themajority oftheplantsoccurin alkali meadowsandseeps;alkali marshes

providehabitatonly wherestandingwateris shallow(Nachlinger1991). These3

plant communitieseachprovidehabitatfor over 60 plantspecies;mostspeciesare

commonto all 3 communities(Nachlinger1991). Someof themorecommon

nativeplant taxafoundin associationwith Soldier Meadowscinquefoil include

rubberrabbitbrush(Chrysothamnusnauseosus),greasewood(Sarcobatus

vermiculatus),desertsaltgrass(Distichlis spicatavar. stricta), wire rush(Juncus

balticus), rabbitsfootgrass(Polypogonmonspeliensis),alkali muhly

(MuhlenbergiaasperWolia),slendergoldenweed(Haplopappusracemosus),and

Nevadablue-eyedgrass(Sisyrinchiumhalophilum).

In SoldierMeadows,alkali meadowstypically havemoistto saturatedsoils and

aredominatedby short to moderatelytall perennialgrassesandherbs(Nachlinger

1991). Themeadowscanbe fairly openor havedenseplant cover. Alkali seeps

may havesaturatedsoils or shallowstandingwater. As in alkali meadows,alkali

seepvegetationis short to moderatelytall andcanapproachtotal cover.However,

alkali seepcommunitiesare dominatedby grasses(Nachlinger1991). Alkali

marshestypically havestandingwaterofvariabledepthandahigh coverdensity

ofmediumtall to tall vegetation,primarily grasses(Nachlinger1991).

PhenologyandReproductiveBiology - SoldierMeadowscinquefoilbegin

flowering in May andcontinuethroughoutthesummer;seedshavebeencollected

into October(Knight 1990). SoldierMeadowscinquefoilarecapableofself-

pollination (Knight 1990); insectpollinationhasnotbeenobserved. Individual

plantshavebeentransplantedto containersbut do notsurvivepast3 years(Knight

1990).

Hydrobiid Snails

Researchon thehabitatsandlife historiesofhydrobiidsnailspeciesin Soldier

Meadowshasnotbeendone. However,collectionreportsindicatethesnails

occurin flowing watertypically just downstreamfrom thespringheads(Hershler
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1995). Theyhavebeenobservedon smallrocksand cobblesin one spring

outflow stream. Nyquist(1963)reportedsnailsfrom springsystemswith the

following physicalandchemicalcharacteristicsat thespring sources:waterdepths

of20-28centimeters(8-11 inches);substratesofalluvium,sand,gravel,and rock;

dissolvedoxygenlevelsof0.4-7.2milligrams perliter (partsper million); pH 7.1-

9.0; andtemperaturesof 19-57degreesCelsius(66-135degreesFahrenheit).

E. Reasonsfor Listing and Current Threats

Habitat Alteration - Thephysicalalterationof springsystemsin theSoldier

Meadowsecosystembeganwell over 100 yearsago. Historical useofthe springs

wasprimarily relatedto non-intensiveagriculturalactivities. TheU.S. Army

establishedanencampmentin theareain 1866,which wasabandonedby late

1868(Carlson 1974,Wheeler1985). Themilitary plowedandleveledsomeland

to growhay for cavalryhorsesandusedthespringsto irrigatethefields (Carlson

1974,Wheeler1985). Thefirst waterrights for theSoldier Meadowsareawere

issuedin 1869 to a privatelivestockcompany,specificallyfor irrigation (Nyquist

1963). Subsequentmodificationsto the springsystemsfor irrigation andlivestock

usehaveoccurredundervariousprivate landowners.

Somespringoutflow streamswerepermanentlydewateredwhenflows were

divertedinto earthenditchesorpipesfor irrigation purposes.Otherspring

outflowswere only partiallyorseasonallydiverted. In additionto irrigation use

duringthegrowingseason,waterfrom thespringswasalsodivertedat othertimes

oftheyearto leachsaltsfrom thesoil. Nyquist (1963)wasthefirst to document

substantialongoinghabitatmodifications(large-scalewaterdiversions)within the

SoldierMeadowsecosystemresultingin thedirect lossof desertdace. He

identifiedtheseactivities asathreatto thecontinuedexistenceofthespecies.

Desertdacewereleft strandedin dry channelswhenthe naturaloutflow streams

werepermanentlyor seasonallydewatered,anddaceenteringthe diversionswere

strandedin the irrigatedfields. In springsystemswherewatertemperaturesnear

thespringheadsexceededtheuppertolerancelimit of desertdace,outflow streams

providedtheonly suitablehabitatfor thefish. Dewateringmayhavealso

adverselyaffectedhydrobiidsnail populations. However,historicaldistribution

dataarelacking for thesespecies.
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Diversionditch andpipelineconstructionactivitiesin thevicinity of thespring

systemslikely directly eliminatedsomeSoldierMeadowscinquefoil. However,

changesin soil moistureconditionsdueto waterredistributionlikely had more

substantialadverseeffectson thecinquefoilpopulation.

SoldierMeadowshashistoricallybeenusedfor livestockgrazing,andthe spring

systemshavebeenusedspecificallyfor stockwatering. Privatelandowners

createdpoolson severaloutflow streamsto serveasstockwateringponds(and

alsoto createheadfor irrigation systems).Thecombinedpresenceofwaterand

lushriparianvegetationsurroundingthespringsystems,in an otherwisearid

environment,hasconcentratedlivestockandwild horseandburrouse. Many

springsystemshaveexperiencedheavygrazingpressureasa result. An

evaluationofthedirectandindirecteffectsofgrazingon desertdace,Soldier

Meadowscinquefoil,andhydrobiidsnailshasnot beendone. However,Vinyard

(1988)reportedthatdesertdacewereabundantin grazedaswell asungrazed

reachesofspring outflows. Also,Nachlinger(1991)observedapparentlyhealthy

SoldierMeadowscinquefoilwithin trampledareas.Herschler(1995)reported

thathydrobiidsnailswereabundantin threespringsandscarcein onespring,

althoughall hadmoderatelevelsof habitatdisturbance,includinggrazing.

Thedesertdace,SoldierMeadowscinquefoil,andhydrobiidsnailoccupyhabitats

within anareaclassifiedby theU.S. GeologicalSurveyasaKnown Geothermal

ResourceArea. This areawasthesubjectofintensivegeothermalexplorationin

the 1970’s. Explorationdrilling indicatedthemaximumtemperatureof the

aquifersupplyingthesprings(65 degreesCelsius, 149degreesFahrenheit)was

insufficientfor economicdevelopment(BLM 1983). No furtherexplorationor

developmenthasoccurredsince. However,future explorationanddevelopment

ofthis typecould affecttheaquifersupplyingthethermalspringswith potential

adverseeffectson desertdace,SoldierMeadowscinquefoil,andthehydrobiid

snails. Someofthesespecies’habitatsarenowwithin adesignatedAreaof

Critical EnvironmentalConcern(ACEC) andprotectedfrom explorationand

developmentactivities (SeeConservationMeasures).

Recreationaluseofthespringsystemsin SoldierMeadowsincludesbathing in the

thermalspringsandcampingin the immediatevicinity ofthespring systems.
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Bathershaveconstructedrockdamsandexcavatedthespring outflows to create

relativelydeeppoolswith silt and sandsubstrates.Althoughmostof thecreated

poo1sareupstreamofoccupieddesertdacehabitat,hydrobiidsnailsdo occurin

theseareas. Therockdamsfarthestdownstreammay be abarrierto seasonal

desertdacemigrations. Theimpoundmentsarelikely lesssuitablehabitatfor the

daceand snailsthanthenaturalstreamchannel.Excavationofthe streambedand

useofthepools temporarilyincreasesturbidity and sedimentationdownstream.

Frequent,long-termuseofthepoolsmaydisruptnormalbehavioralpatternsof

desertdacein the immediatevicinity and downstream.Currently,theseactivities

mayonly reachalevel ofconcernduringintensiveuseperiods(i.e., holiday

weekends).Snailpopulationscouldalsobe affectedby prolongedrecreationaluse

ofthesprings. Individualsmaybe crushedby bathersandtheirhabitatmaybe

silted over.

Soapandshampooarebeingusedby campersin thepools,which mayhave

potentialtoxic effectson fish andsnailsdownstream,aswell aslong-termeffects

on waterquality. Anotherconcernis thereporteduseof dry chlorineto control

theparasiticflukes (Family Schistosomatidae)causingswimmer’sitch in acouple

majorsprings(Mr. RichardT. Heap,Jr.,NevadaDivision ofWildlife,

in litt. 1996]. This practicehasthepotential to eliminatemostaquaticlife in these

spring systems.Otherpotentialwaterqualityproblemsrelateto the lackof

restroomandwastedisposalfacilities andtheincreasingnumbersof campers.

Dueto theirproximity to thesprings,SoldierMeadowscinquefoilaresubjectto

damageassociatedwith camping(i.e., campfires,tents)and bathingactivitiesand

associatedpedestrianandvehicletraffic. As manyas60 peoplehavecampedat

thespringsduringasingleholiday weekend(Mr. Am Berglund,BLM, pers.

comm. 1995). Recreationaluseassociatedwith the springswasestimatedat

approximately2,000 12-hourvisitor daysperyearin 1993 (Berglund,pers.comm.

1993). However,visitor numbersincreasedsharply to approximately3,000-4,000

visitor daysperyearbetween1994-95(Ms. DesnaYoung andMs. SusanLynn,

PublicResourceAssociates,in litt. 1996). Visitor numbersmaybe

underestimatingactualvisitationby missingshort-term(2-3 hour)visits. August

throughOctoberis thehighestrecreationaluseperiodfor SoldierMeadows.

Campingis limited to 14 consecutivedaysyear-round.
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RoadsareprevalentthroughoutSoldierMeadows,and mostof thespringsare

eitheradjacentto or attheterminusofaroad. Establishedroadsfrequentlycross

throughoutflow streamsinhabitedby desertdaceandhydrobiidsnails (Figures4

and6) andeithercrossthroughorborderseveralSoldierMeadowscinquefoil

subpopulations(Figure5). Off-roadvehiclesarealso randomlydriving through

dace.snail, andcinquefoilhabitatsandcreatingnewroadsandstreamcrossings.

Streamhabitatat crossingswith frequentvehicleuseis typically degradedinto

wide poolsof predominantlysilt substrateand reducedflow velocities. Road

crossingsarelikely a substantialperiodicsourceofturbidity andsiltationand

thus,maynegativelyaffect additionaldesertdaceandsnail habitatdownstream.

Off-roadvehicleuse,particularlythecreationof newroads,mayadverselyaffect

SoldierMeadowscinquefoil. Plantswithin andadjacentto existingroadsare

oftenflattenedandlack flower stalks.

Nonnative Species- Approximately2 kilometers(1.24miles) of lower Soldier

Creekwereimpoundedby a dambuilt in 1960. Theimpoundment,Mud Meadow

Reservoir,createdhabitatsuitablefor nonnativefishesimmediatelydownstream

of occupieddesertdacehabitat(Figure4). Althoughnot stockedby theNevada

Division ofWildlife, channelcatfish(Ictaluruspunctatus)andlargemouthbass

(Micropterussalmoides)havebeencollectedin Mud MeadowReservoir.These

nonnativespeciescanpotentially accesssomedesertdacehabitatsthroughSoldier

Creekandone otherspringoutflow streamflowing directly into thereservoir.

However,nonehaveeverbeenreportedto occurin thespringsystems.

In September1995,approximately40 nonnativegoldfish (Carassiusauratus)

wereobservedin asinglepool in a downstreamreachofonespringoutflow

tributary to Mud MeadowReservoir.Goldfish havebeenobservedto preyupon

juvenile dacewhereescapecoveris limited (Heap,in litt. 1996). Thesefish likely

originatedfrom thereservoir,and their currentdistribution in thespringsystemis

unknown. Thepresenceofnonnativespeciesis usuallydetrimentalto native

fishesdueto competition;predationon eggs,larvae,andadults;andintroductions

of parasitesanddiseases(Deaconetal. 1964, Wilsonet al. 1966).

Anchorworm copepods(Lernacaspp.)areknownto parasitizedesertdace

(Vinyard, pers.comm. 1994). Anchorworm infestationscauselesionswith tissue
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damageandbloodlossandexposefish to secondaryinfectionsfrom bacteria,

fungi, andviruses(Piperet al. 1982). Severeinfestationsmaycausereduced

fecundity orevendeath. Parasitesanddisease-causingorganismsaretypically

presentin aquaticenvironments.However,outbreaksofdiseaseamongfish can

frequentlybe linked to someform of stressthat increasestheirsusceptibility.

Vinyard (pers.comm. 1994)reportedthat in an August 1994collection,nearly30

percentofthe desertdacecapturedwereinfestedwith anchorworms;somedace

hadasmanyasfourparasitesattached.It is unknownif thedacein all eight

springsystemsareequallyaffectedandwhetherornot theextentofparasitism

variesseasonally.Heap(in litt. 1996)indicatedthat thepresenceofanchor

wormsin thedesertdacepopulationwascyclical and apparentlydid not

noticeablyaffect fish vigor ormortality rates. Vinyard(pers.comm. 1994)

indicatedthatdesertdacemight experiencesomeform ofdrought-relatedstress.

Thewetlandplant communitiesoccupiedby SoldierMeadowscinquefoilhave

also beensubjectto numerousnonnativespeciesintroductions. Common

nonnativeplantsincludesmotherweed(Bassiahyssop~folia),goosefoot

(Chenopodiumspp.),Russianolive (Elaeagnusangushfolia),fescue(Festuca

spp.),peppergrass(Lepidiumperfoliatum),alfalfa (Melicagosativa),common

sow-thistle(Sonchusoleraceus),andcocklebur(Xanthiumstru,narium)

(Nachlinger1991). Thesespeciesmaypotentially competewith or replace

SoldierMeadowscinquefoil in disturbedareasorunderconditionsfavoringtheir

growth.

F. ConservationMeasures

DesertDace

TheStateof Nevadalisted desertdaceasa rarespecieson March29, 1974,

becausethespeciesexistedin only small numbersandcouldbecomeendangered
if its environmentwasdegraded.This Statedesignationprovidedthefirst legal

protectionfor thespecies.TheEndangeredSpeciesCommitteeof theAmerican

FisheriesSociety(AFS) recognizeddesertdaceasthreatened(by American

FisheriesSocietydefinition) in 1979becauseofthepotentialdestruction,

modification,orcurtailmentof its habitatandbecauseofits restrictedrange
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(Deaconet al. 1979). TheFishandWildlife Serviceclassifiedthedesertdaceasa

category1 candidatefor listing undertheEndangeredSpeciesAct in 1982(47

FederalRegister58454).

Habitatfor desertdace(andfor SoldierMeadowscinquefoilandendemicsnails)

hashistorically beenprivatelyownedby SoldierMeadowsRanch. Thesehabitats

arewithin theBureauof LandManagement’sSoldierMeadowsAllotment

(Allotment) (136,994hectares;338,512acres).EffectiveSeptember6, 1982,the

Bureauof LandManagementdesignatedapproximately125 hectares(309acres)

ofdesertdacehabitaton public landwithin the allotmentastheSoldierMeadows

DesertDaceAreaof Critical EnvironmentalConcern(Figure7) (48Federal

Register2598). An Areaof Critical EnvironmentalConcernis definedby the

FederalLandPolicy andManagementAct of 1976(43 U.S.C. 1701 et seq.)asan

areawithin thepublic landswherespecialmanagementattentionis neededto

protectandpreventirreparabledamageto importanthistorical,cultural,or scenic

values;fish andwildlife resources;or othernaturalsystemsorprocesses.The

Bureauof LandManagementcompletedaDesertDaceHabitatManagementPlan

(HMP) for theAreaof Critical EnvironmentalConcernon April 15. 1983.

ExpansionoftheAreaof Critical EnvironmentalConcernis underconsideration

to includeall occupiedhabitatfor desertdace,SoldierMeadowscinquefoil,and

snailspecies.

On April 22, 1983,theFishand Wildlife Servicereceivedapetitionfrom the

DesertFishesCouncil to list thedesertdaceundertheEndangeredSpeciesAct.

Overthenextyear,theFishandWildlife Servicereviewedthestatusof thedace

anddeterminedthat listing waswarranted.Thedesertdacewasproposedfor

listing asathreatenedspecieson May 29, 1984,due to threatsfrom ongoing

habitatmodifications,recentintroductionsof nonnativefishesand associated

diseaseorganisms,andpotentialrenewedgeothermalexplorationand

developmentin SoldierMeadows(49 FederalRegister22355).

Justprior to publicationof the listing proposal,theBureauof LandManagement

designatedthehabitatin theAreaof Critical EnvironmentalConcernasthe

SoldierMeadowDesertDaceResearchNaturalArea(RNA) (March 1, 1984)(49

FederalRegister7665). Designationof theResearchNaturalAreawasintended
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to maintainandprotectthatportionof theSoldierMeadowsecosystemon public

landsprovidinghabitatfor desertdace.ResearchNaturalAreadesignation

permittedscientificresearchof thethermalspringhabitatsandpublic day-use

(i.e., hunting)but limited certainactivitiesbelievedto be detrimentalto desert

dacehabitat(e.g.,roador utility rights-of-way,landdisposal,campgrounds,

motorcycleraces,gravelpits, etc.). ResearchNaturalAreadesignationalso

providedameansoffundingmanagementactionsidentifiedin theDesertDace

HabitatManagementPlan.

With only oneexception,all ofthethermalspringsystemsoccupiedby desert

dacein theearly 1980’swere on private land(SoldierMeadowsRanch).Theone

spring systemon public landinhabitedby desertdacewastheresultof anAugust

1975dacetransplantby theBureauofLandManagementandtheNevadaDivision

ofWildlife (BLM 1983). Dueto the limited extentof occupiedhabitaton public

land,managementoptionsfor desertdaceundertheHabitatManagementPlan

wererestricted. Therefore,theBureauofLandManagementandtheNevada

Division ofWildlife captured50 to 60 desertdace(mostlyfry) from the 1 occupied

springon public land(HumboldtCounty: T4ON, R24E, NE’A Sec.23, Mount

DiabloMeridianandBaseLine)andtransplantedthemto two otherspringson

public land(HumboldtCounty: T4ON, R24E,NW’A Sec.23; T4ON, R25E,NW¼

Sec.18, Mount DiabloMeridian andBaseLine) on November1, 1984. The

Bureauof LandManagementalsoinitiated temperatureandflow monitoringin

two majorspringsystemsfor aperiodof3 yearsbeginningNovember7, 1984.

As aresultof subsequentlandacquisitions(seeLandExchange),six oftheeight

springsystemswith desertdacearenowon public land, andthe othertwo are

underaconservationeasement.

In 1985,theEndangeredSpeciesCommitteeoftheDesertFishesCouncil added

desertdaceto their list ofvulnerablespecies(asdefinedby theInternational

Union for ConservationofNatureandNaturalResources)(Williams etal. 1985).

This designationdid notprovideany legal protectionfor thespecies.However,

the desertdacewasfederallylisted asthreatenedpursuantto theEndangered

SpeciesAct laterthat year(December10, 1985). A specialrule undersection4(d)

ofthe EndangeredSpeciesAct wasincorporatedinto the listing to allowtakeof

desertdacein accordancewith Statelawsand regulationsfor educationaland
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scientificpurposes,enhancementofpropagationor survivalofthespecies,

zoologicalexhibition,andotherconservationpurposesconsistentwith the

EndangeredSpeciesAct. Only limited researchon desertdacehasbeen

performedsincethespecieswaslisted. Vinyard (1988)completedastatussurvey

during 1987-88andreportedon desertdacerelativeabundanceanddistribution,

habitatuse,andassociatedfishes. Vinyard (1996)providedupdateddistribution

andabundancedata,aswell asdocumentingadverseeffectsofhabitat

modificationin onespring system.

Fly CanyonRoadpassesthroughtheAllotment’s Hot Springspastureandcrosses

severalspringoutflow streamsoccupiedby desertdaceand designatedascritical

habitat. Dueto vehicletraffic, thecrossingshaderodedinto wide, shallowpools

with silt substrate.In September1995,theBureauof LandManagementinstalled

small bridges(cattleguards)over threestreamchannelsto eliminatestream-bank

erosionand downstreamsedimentation.The Bureauof LandManagementalso

repairedtwo sectionsof theroadthatwere erodingbecauseof abreached

irrigation ditchandinadequateculverts. Theserepairswill minimize future

degradationof desertdacehabitatin theseareas.

SoldierMeadowsCinquefoil

TheFishand Wildlife Servicepublishedan updatednoticeof reviewfor plantson

February21, 1990(55FederalRegister6184)and includedSoldierMeadows

cinquefoilasa category1 candidatefor listing baseduponinformationon threats

to the speciesprovidedin March 1989by theNorthernNevadaNativePlant

Society’sRarePlantCommittee. Givenevidenceofvarious threatsto thesurvival

ofthespecies,in 1990,theNevadaNaturalHeritageProgramrecommended

SoldierMeadowscinquefoilbe federallylisted asathreatenedspeciesunderthe

EndangeredSpeciesAct andaddedto theStateof Nevada’slist of Critically

EndangeredPlantsunderNevadaRevisedStatute527.260.300(Knight 1990).

TheStatedid not takeactionon thisrecommendation,however,becausethe

majority ofSoldierMeadowscinquefoil subpopulationsin SoldierMeadowscame

underFederaljurisdictionin 1993, andStateprotectionwas deemedunnecessary.

Although no specificmanagementactionsfor SoldierMeadowscinquefoilhave

occurred,theFishandWildlife Servicehasmadeconservationrecommendations
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for SoldierMeadowscinquefoil in informalconsultationsfor desertdaceunder

section7 oftheEndangeredSpeciesAct andhasprovidedtechnicalassistance

regardingthespeciesto theBureauof LandManagement.

SoldierMeadowscinquefoilwasnotconsideredin theBureauof Land

Management’sAreaof Critical EnvironmentalConcern/ResearchNaturalArea

designationspertainingto desertdacehabitat,becausetheplanthadonly been

recentlyidentified anddescribedandhadno Federalprotectivestatus. However,

theAreaofCritical EnvironmentalConcern/ResearchNaturalAreaencompasses

approximately30 percentof thearealextentand about35 percentof theof

individualsofSoldierMeadowscinquefoil in SoldierMeadows.

On July 14, 1995,thestatusofthis specieswasreevaluated.A small disjunct

populationof SoldierMeadowscinquefoilhadrecentlybeendiscoveredon

privatelandsin LassenCounty,California. Becausepreviouslyknown

populationsofthis speciesoccurredmostly on Federallandand additional

informationwasneededon therecentlydiscoveredpopulation,SoldierMeadows

cinquefoilwasreclassifiedasacategory2 candidatespecies.However,category

2 speciesareno longerconsideredcandidatesandarenow considered“speciesof

concern”accordingto aFishandWildlife Servicepolicy issuedFebruary27.

1996.

Hydrobiid Snails

The SmithsonianInstitution hasrecentlycompletedan extensivespringsnail

surveyin theGreatBasinarea,includingSoldierMeadows(Hershier1995,

Hershler,in litt. 1996). A Memorandumof Understandingis beingdeveloped

betweentheFishandWildlife Service,U.S. GeologicalSurvey-Biological

ResourcesDivision, Bureauof LandManagement,NationalParkService,Forest

Service,andthe SmithsonianInstitutionto gatherinformationanddevelop

managementpoliciesto conservespringsnailsthroughouttheGreatBasin.

Developmentof GreatBasinspringsnailconservationagreementsareplannedon

a siteby sitebasis,includingSoldierMeadows.
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Land Exchange

In 1992, TheNatureConservancy(TNC) negotiateda landpurchaseand

conservationeasementwith theownersof the 5,670-hectare(14,010-acre)Soldier
MeadowsRanch. Theranchis aworking livestockoperationwith guestfacilities

in SoldierMeadowsandon thesurroundingplateaucountry. Negotiations

includedpurchaseof 736 hectares(1,820acres)of desertdacehabitatanda

conservationeasementfor 2,084hectares(5,150acres)(Figure7). TheNature

Conservancysubsequentlytransferredtheselands,at cost,to the BureauofLand

Managementfor permanent protection in January 1993. In a separatetransaction

involving avalue-for-valuelandexchangebetweentheBureauofLand

ManagementandSoldierMeadowsRanch,theBureauof LandManagement

acquiredan additional 106 hectares(262acres)ofdesertdacehabitat.

With saleof thedesertdacehabitat,SoldierMeadowsRanchretainedits water

rights,but agreedto a WaterManagementPlan andCovenantdenoting

restrictionson waterusesby theranch,in perpetuity. Underthis plan,Soldier

MeadowsRanchagreedto discontinuewaterdiversionsandotherwateruses

exceptfor livestockwateringon thelandpurchasedby TheNatureConservancy

andBureauof LandManagement.Theranchalsoagreedto prohibitionson

introductionsofnonnativeand/orpredatoryfish or invertebratesto watersonthe

easementlandsandsurroundingpublic lands. Other livestockandguestranch

operations,includingwaterdiversionson theeasementlands,anduseofthe

springadjacentto theranch(HumboldtCounty: T4ON, R2SE,NWY4NW’A Sec.8,

MountDiablo MeridianandBaseLine)werenot affectedby theplanand

covenant.In addition, thegeneralprovisionsoftheconservationeasement

specifiedthatno geothermalexplorationor developmentwould occuron

easementlands, in perpetuity.

SoldierMeadowsAllotment ManagementPlan

Habitatsfor desertdace,SoldierMeadowscinquefoil,andthehydrobiidsnailsare

within theHot SpringspastureoftheBureauofLandManagement’sSoldier

MeadowsAllotment. Between1988and 1992,theallotmentwasgrazedby

livestockundera2-yeardeferred/restrotationgrazingsystemon a4-yearcycle,
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with grazingin theHot Springspasture(1,972animalunitmonths)duringthe

period April 16-June 15.

Upon finalization ofthe Bureau ofLand Management’sFull Force and Effect

Multiple UseDecisionfor theSoldierMeadowsAllotment on December10,

1993, useoftheHot Springspasturewaschangedto theperiodNovember16-

December31, andanimalunit monthsweredecreasedto 1,726. Thesechangesin

livestockusefor theHot Springspasturewereintendedto lessenthepotential for

adverseeffectson thehabitatfrom grazingandprotectdesertdaceand Soldier

Meadowscinquefoilpopulations.

The Bureau ofLand Management’s 1993decisionalsoaddressedwild horseand

burro usewithin theallotment. Analysisofmonitoringdataindicatedthatwild

horseandburronumberswerecontributingto theBureauofLandManagement’s

failure to meettheobjectivesofthe 1988allotmentevaluationwithin theHot

Springspasture.The 1993 decisionimplementedappropriatemanagementlevels

for wild horsesand burros,requiringremovalof wild horsesandburrosto prevent

furtherdeteriorationofrangelandresources.Gatherefforts wereundertakenin

1994 and 1996. Burro numbersarecurrentlyat orbelowmanagementlevels,and

horsenumbersareapproachingmanagementlevels.

A study is in progressto evaluatethe effectivenessofthenewgrazingsystemand

gatherin minimizing adverseeffectson desertdaceand SoldierMeadows

cinquefoilhabitats. Thestudywill providedataon desertdaceand Soldier

Meadowscinquefoilpopulationsin grazedandungrazed(fencedexelosures)

habitats. If thestudyrevealsthatthegrazingsystemis havingadverseeffectson

desertdaceor SoldierMeadowscinquefoilpopulationsor theirhabitats,the

Bureauof LandManagementwill considerthesedatawhenamendingtheAMP.

Allotment re-evaluationis currentlyscheduledfor 2001.

Soldier MeadowsActivity Plan

The Bureau ofLandManagementis preparingadraft SoldierMeadowsActivity

Plan(SMAP),which will integrateall resourcemanagementactivities for thearea

encompassingtheSoldierMeadowsBasin. TheSoldierMeadowsActivity Plan
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addressespreservationandprotectionofdesertdaceandSoldierMeadows

cinquefoilandtheir habitats,otherwildlife resources,cultural resources,

recreationandgrazingmanagement,andmineraland geothermalmanagement.It

is alsointendedto promoteinteragencycooperationfor managementandresearch

activities. Scopingmeetingswereheld in February1997to determinepublic

concerns,whicharebeingincorporatedinto thedraft SoldierMeadowsActivity

Plan. Thedraft SoldierMeadowsActivity Planwill thenbe releasedto thepublic

for commentandundergoNationalEnvironmentalPolicy Act reviewprior to

finalization.

G. RecoveryStrategy

Thestrategyfor recoverythatis detailedin thestepdownoutlineto follow begins

with therestorationand managementofdesertdace,SoldierMeadowscinquefoil,

andhydrobiidsnailhabitatson public landsand undereasement.Monitoring is

proposedfor eachspeciesto collectthebaselinedatanecessaryfor assessing

populationtrendsandhabitatconditions. Fordesertdace,thepotential threatof

nonnativefisheswill be eliminatedby removingthesespeciesfrom thespring

systemsandpreventingtheirreentry. For SoldierMeadowscinquefoil,aresearch

project is recommendedto determinethespecies’breedingsystemandpollinators.

Researchdatawill be usedto ensurethat futuremanagementactionsgive full

considerationto potentialinterrelationshipsofplantsandpollinators. Finally,

public informationandeducationwill be necessaryto keepinterestedand affected

partiesinformedof recoveryactivitiesandto createan avenuefor their

involvement. This taskis particularly importantfor SoldierMeadowsbecauseof

thenumerousandvariedinterestgroups.
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II. RECOVERY

A. Objective and Criteria

The objectiveof this recovery plan is to 1) improvethestatusofdesertdacesoit

maybe delistedand2) ensurethe long-termconservationofSoldierMeadows

cinquefoilandhydrobiid snailspecies.All recoverycriteriaarepreliminaryand

maybe revisedon thebasisof newinformation(including researchspecifiedas

recoverytasks). If recoverytasksareundertakenasscheduled,desertdacecould

be recoveredby theyear2001.

Desertdacemay be considered for delisting when:

1) Historicalhabitatin theonedewateredstreamchannelon public land

(T4ON, R24E,Sec.25 and26) is restoredsothatit supportsdesertdace;

2) thedesertdacepopulationin eachoftheeighthistorically occupied

springsystemsis stableor increasingin sizeandcomprisingtwo ormore

age-classesfor 3 years;

3) reproductionandrecruitmentaredocumentedfrom eachhistorically

occupiedspring systemwith suitable water temperatures for 3 years; and

4)habitat modification, nonnative fishes,and parasitesno longer threaten
the long-term survival of the species.

Beforedelistingmayoccur,theFishandWildlife Servicemustdeterminethatthe

following five listing factorsno longercausetheendangermentofthefish: 1) the

presentor threateneddestruction,modification,or curtailmentof thespecies’

habitator range;2) overutilizationfor commercial,recreational,scientific,or

educationalpurposes;3)diseaseandpredation;4) inadequacyofexisting

regulatorymechanisms;and5) otherhuman-madeor naturalfactorsaffectingthe

continuedexistenceof thespecies(50CFR424.11). Thefinal decisionregarding

delistingwould be madeonly afterathoroughreviewof all relevantinformation
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by theFishand Wildlife Servicein accordancewith appropriateregulations(50

CFR 424).

Long-term conservationof Soldier Meadowscinquefoil will be ensured

when:

1) The abundanceand distribution of Soldier Meadowscinquefoil is stable

or increasing within the 10 subpopulations in Soldier Meadowsfor 3
years, and

2) habitat modification and competingnonnativeplants do not threaten the

long-term survival of the species.

Long-term conservation ofhydrobiid snail speciesin Soldier Meadowswill

be ensuredwhen:

1) The abundance and distribution ofeachofthe four known specieshas

beendocumented,

2) the abundanceand distribution ofeachofthe four speciesis stable or
increasing within the known sitesfor 3 years, and

3) there are no existing threats to long-term survival ofthesespecies.

One stated purposeofthe Endangered SpeciesAct is to conserveecosystemsupon

which endangeredand threatened speciesdepend. Actions taken to recoverdesert

daceand conserveSoldier Meadowscinquefoil and hydrobiid snail specieswill
give dueconsideration to the needsofall native fishes,invertebrates, andplants

and should improve the overall health ofthe Soldier Meadowsecosystem.

Prior to implementing any task identified in this recovery plan, the lead agency
must comply with all applicable provisions oftheEndangered SpeciesAct, as

well asthe National Environmental Policy Act of 1966. All necessaryFederal,

State,and local permits or authorizations must be obtained. Landowner
permissionmust be obtained if theactivity will occur on private land.
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B. Outline of RecoveryActions

1. Restoreand managedesertdace.SoldierMeadowscinquefoil.and

hydrobiid snail habitats

Recoveryofdesertdaceandconservationof SoldierMeadowscinquefoiland

hydrobiidsnailsrequireseliminatingorminimizing knownand potential

threatsto existingpopulationswithin SoldierMeadows.Habitatmodification

is thekey factorin thedeclineof thedaceandcinquefoilandhasthepotential

to adverselyaffectsnailpopulationsin thefuture. BecauseSoldierMeadows

is a multiple-usearea,restorationandmanagementof specificaquaticand

riparianhabitatswill requiresubstantialplanningto be effectiveoverthe long

term. Measuresundertakento restoreandmanagethesehabitatswill benefit

desertdace,SoldierMeadowscinquefoil,hydrobiidsnails,andall associated

nativeaquaticandriparianspecies,aswell asaccommodatemultiple uses.

Nearlyall habitatsoccupiedby desertdace,SoldierMeadowscinquefoil,and

hydrobiidsnailsarecurrentlyon public landmanagedby theBureauof Land

Management.Thus,the Bureauof LandManagementhasa significantrole in

recoveryandconservationofthesespecies.TheBureauofLandManagement

hasimplementedprotectionandrestorationmeasuresfor desertdacehabitat

(SeeConservationMeasures),which havelikely benefitedhydrobiidsnail

populationsaswell. SoldierMeadowscinquefoilhavealso benefitedfrom

theseactionsdueto theirproximity to the springsystems.However,

additionalmeasuresarerequiredfor thesespeciesto meettherecoveryand

conservationcriteria.

11. Desertdacehabitatrestoration

Dueto recentland purchases,exchanges,and easements,the Bureau of

LandManagementnowownsor managesadditionaldesertdacehabitat.

Theoutflow ofone springsystemwith desertdacenow on public land

remainsin an irrigation ditch. Dacearelessabundantin this ditch thanin

othernaturalchannels(Berglund,pers.comm. 1995;Vinyard 1996).

Thus, flows shouldbe restoredto thedewateredhistoricaloutflow
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channel(T4ON, R24E,Sec.25 and26). Althoughdewatered,the

historicalchannelitselfremainsintact, andboththeaquaticandriparian

communitiesshouldrecoverrapidlyonceflows arerestored.Desertdace

salvagedfromtheirrigation ditch shouldbe relocatedinto thehistorical

channel.

Nonnativefishesin MudMeadowReservoirandin tributary spring

outflow streamsareapotentialthreatto desertdacedueto potential

predation,competition,andintroductionsofparasites.Surveysto

determinethedistributionandabundanceofnonnativefisheswithin and

with accessto desertdacehabitatsshouldbe completed.All nonnative

fisheslocatedin thespringsystemsshouldbe eliminated,andtheir

reentryshouldberestrictedthrougha fish barrierorothercontrol

measures.All nativeaquaticspeciesin SoldierMeadowsshouldbenefit

by eliminatingorreducinginteractionswith nonnativefishes.

12. Recreationmanagement

Currentlevelsofrecreationuse(i.e., camping,hot springsbathing,off-

roadvehicleuse,etc.)within theSoldierMeadowsAllotment arelikely

adverselyaffectingdesertdace,SoldierMeadowscinquefoil, and

hydrobiidsnailsandtheirhabitats.Existing andpotentialproblemareas

havebeenidentified,aswell aslocationsforrecreationusecompatible

with speciesrecoveryandconservation.Specifically,campingareas

shouldbe relocatedoutsideofriparianareas,creationofadditional

bathingpoolsshouldbe prohibited,thetwo farthestdownstreambathing

pools shouldbe removed,off-road vehicleusethroughspringsand

SoldierMeadowscinquefoilhabitatsshouldberestricted,andproblems

with humarsanitationshouldbe resolved. Individualsusing thearea

shouldbe discouragedfrom disposingof trashorotherpotentially

harmful substancesin thespringsystemsandriparianareas.
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hydrobiidsnailhabitats

Recoveryof desertdaceandconservationofSoldierMeadowscinquefoiland

hydrobiidsnailsrequireseliminatingor minimizingknownandpotential

threatsto existingpopulationswithin SoldierMeadows. Habitatmodification

is thekey factorin thedeclineof thedaceand cinquefoilandhasthepotential

to adverselyaffect snailpopulationsin thefuture. BecauseSoldierMeadows

is a multiple-usearea,restorationandmanagementofspecificaquaticand

riparianhabitatswill requiresubstantialplanning to be effectiveoverthe long

term. Measuresundertakento restoreandmanagethesehabitatswill benefit

desertdace,SoldierMeadowscinquefoil,hydrobiidsnails,andall associated

nativeaquaticandriparianspecies,aswell asaccommodatemultiple uses.

Nearlyall habitatsoccupiedby desertdace,SoldierMeadowscinquefoil, and

hydrobiidsnailsarecurrentlyon public landmanagedby theBureauofLand

Management.Thus,theBureauof LandManagementhasa significantrolein

recoveryandconservationofthesespecies.TheBureauofLandManagement

hasimplementedprotectionandrestorationmeasuresfor desertdacehabitat

(SeeConservationMeasures),which havelikely benefitedhydrobiidsnail

populationsaswell. SoldierMeadowscinquefoilhavealsobenefitedfrom

theseactionsdueto theirproximity to the springsystems. However,

additionalmeasuresarerequiredfor thesespeciesto meettherecoveryand

conservationcriteria.

11. Desertdacehabitatrestoration

Dueto recentlandpurchases,exchanges,andeasements,the Bureauof

LandManagementnow ownsormanagesadditionaldesertdacehabitat.

Theoutflow ofonespringsystemwith desertdacenowon public land

remainsin an irrigationditch. Dacearelessabundantin this ditch thanin

othernaturalchannels(Berglund,pers.comm. 1995;Vinyard 1996).

Thus, flows shouldbe restoredto thedewateredhistoricaloutflow
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channel(T4ON,R24E, Sec.25 and26). Althoughdewatered,the

historicalchannelitself remainsintact,andboththe aquaticandriparian

communitiesshouldrecoverrapidlyonceflows arerestored.Desertdace

salvagedfrom theirrigation ditch shouldbe relocatedinto thehistorical

channel.

Nonnativefishesin Mud MeadowReservoirandin tributary spring

outflow streamsareapotentialthreatto desertdacedueto potential

predation,competition,andintroductionsofparasites.Surveysto

determinethedistribution andabundanceofnonnativefisheswithin and

with accessto desertdacehabitatsshouldbe completed.All nonnative

fisheslocatedin thespringsystemsshouldbeeliminated,andtheir

reentryshouldbe restrictedthroughafish barrierorothercontrol

measures.All nativeaquaticspeciesin SoldierMeadowsshouldbenefit

by eliminatingor reducinginteractionswith nonnativefishes.

12. Recreationmanagement

Currentlevelsofrecreationuse(i.e., camping,hotspringsbathing,off-

roadvehicleuse,etc.)within theSoldierMeadowsAllotment arelikely

adverselyaffectingdesertdace,SoldierMeadowscinquefoil,and

hydrobiidsnailsandtheirhabitats.Existing andpotentialproblemareas

havebeenidentified,aswell aslocationsfor recreationusecompatible

with speciesrecoveryandconservation.Specifically,campingareas

shouldbe relocatedoutsideofriparianareas,creationofadditional

bathingpoolsshould beprohibited,thetwo farthestdownstreambathing

poo1sshouldbe removed,off-roadvehicle usethroughspringsand

SoldierMeadowscinquefoilhabitatsshouldbe restricted,andproblems

with humansanitationshouldbe resolved. Individualsusing thearea

shouldbediscouragedfrom disposingoftrashorotherpotentially

harmfulsubstancesin thespringsystemsandriparianareas.
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13. AreaofCritical EnvironmentalConcern/ResearchNaturalArea

expansion

Dueto recentlandpurchases,exchanges,andeasements,theBureauof

LandManagementnow ownsand/ormanagesdesertdacehabitatnot

includedin the 1982AreaofCritical EnvironmentalConcern/Research

NaturalArea. ThisAreaof Critical EnvironmentalConcern/Research

NaturalAreaincludeslessthan 10 percentofknowndesertdacehabitat.

TheAreaofCritical EnvironmentalConcern/ResearchNaturalAreaalso

includesonly approximately30 percentoftheknownSoldierMeadows

cinquefoilhabitatin SoldierMeadows.Areaof Critical Environmental

Concerndesignationcanprovideadditionalprotectionfor thesehabitats

(i.e.,providing additionalenvironmentaloversightfor geothermaland

mineralleasing)with specialmanagementconsiderationbeinggivento

designatedareas.ExpandingtheAreaofCritical Environmental

Concern/ResearchNaturalAreato includeall knownhabitatfor desert

daceandSoldierMeadowscinquefoilwould providesomelong-term

protectionandbenefitsfor both species,aswell asprotectingadditional

snailpopulations.

2. Monitor desertdace.SoldierMeadowscinquefoil. andhvdrobiid snail

populations

Populationmonitoringis necessaryfor desertdace,SoldierMeadows

cinquefoil,andhydrobiid snailspeciesto determinewhetherornot recovery

criteriahavebeenmet. Regularmonitoringwill providedatato evaluate

populationstability andhealth(i.e., age-classstructure,populationsize,

reproductivesuccess,seasonalvariability, anddistribution)andto evaluate

theeffectivenessofspecifichabitatrestorationandmanagementactivities.

Also,potentialproblems(i.e., parasitism,nonnativefish invasions,

recreationaluse,etc.)canbe identifiedin atimely mannerduringmonitoring.

Themonitoringshouldbe doneseasonallyfor desertdaceusingstandardized

electrofishingorminnow trapping. Monitoringfor cinquefoiland snail

speciesshouldoccurat leastannually. Datafrom monitoringshould be used
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to developreliablelong-termdatasets. Resultsof monitoringshouldbe

analyzedandmanagementactivitiesmodifiedaccordingly.

3. DetermineSoldierMeadowscinquefoil breedingsystemandpollinators

Little informationis availableregardingthebreedingsystemofSoldier

Meadowscinquefoil,andno pollinatorshavebeenidentified. Informationis

neededonpollinationbiology, seedproductionandviability, andasexual

propagation.Determinationofthebreedingsystemandpollinatorswill

increaseunderstandingofpopulationviability andecosysteminteractionsand

will enhancespeciesmanagementcapabilities.

4. Providepublic informationandeducation

Public informationandeducationarenecessaryto meetrecoverycriteria

(eliminatethreats)for desertdaceandto conserveSoldierMeadows

cinquefoilandhydrobiid snails. Outreachactivitiesshould be directedat

recreationalusers,local landowners,andthegeneralpublic, where

appropriate.Dueto theremotelocationof SoldierMeadows,public

cooperationandsupportfor recoveryefforts will be especiallyvital in

limiting futureadversemodificationsto desertdace,SoldierMeadows

cinquefoil,andhydrobiidsnailhabitats.

Outreachactivitiesshould havea focalpoint nearthespringsystems,

especiallythoseusedfor campingandbathing. Itemsthatmaybeusedto

reachinterestedandaffectedpublicsincludepressreleases,featurearticles,

fact sheets,interviews,presentations,brochures,kiosk displays,andnature

trails. Factsheetsand brochuresshould be madeavailableto thepublic at an

interpretivedisplayin SoldierMeadows. Interpretivematerialsshould

emphasizetheimportanceof all SoldierMeadowsecosystemcomponents.
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IV. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethat follows outlinesactionsandestimatedcostsfor

therecoveryprogram. It is a guide for meetingtherecoveryobjectivediscussed

in PartII ofthis recoveryplan. This scheduleindicatestaskpriorities, task

numbers,taskdescriptions,durationoftasks,theresponsibleagencies,andlastly,

estimatedcosts. Theseactions,whenaccomplished,shouldbringaboutthe

recoveryofdesertdaceandlong-termconservationof SoldierMeadows

cinquefoilandhydrobiid snail species. It shouldbe notedthat theestimated

monetaryneedsfor all partiesinvolvedin recoveryareidentified,and this

ImplementationSchedulereflectsthetotal estimatedfinancialrequirementsfor

therecoveryandconservationof thesespecies.

Priorities in Column1 of thefollowing ImplementationScheduleareassignedas

follows:

Priority 1 - An actionthat mustbe takento preventextinctionor to preventthe

speciesfrom declining irreversibly in the foreseeablefuture.

Priority 2 - An actionthat mustbe takento preventa significantdeclinein

speciespopulation or habitat quality, or someother significant negativeimpact
short of extinction.

Priority 3 - All other actions necessaryto meettherecoveryobjectives.
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RecoveryPlan Implementation Schedule

Priority
Number

Task
Number

Task Description -~ Task
Duration
(Years)

Responsible
Parties

Total Cost
($1,000’s)
1997-2000 FY

Cost Estimates ($1,000’s)

1997 FY 1998 FY 1999 FY 2000

2 11 Desert dace habitat restoration 2 BLM
FWS
NDDW

40
15
10

3D
5
5

10
10

5

0
0
0

0
0
0

2 12 Recreation management Continual BLM
FWS

150
45

3D
10

50
15

50
15

20
5

2 13 Area of Critical Environmental
Concern/Research Natural Area
expansion

1 BLM 30 30 0 0 0

2 2 Monitor desert dace, Soldier
Meadows cinquefoil, and hydrobiid
snail populations

3 BLM
FWS
NOOW

90
30
12

0
0
0

30
10

4

30
10

4

30
10

4

2 4 Provide public information and
education

Continual BLM
FUS

30
30

5
5

10
10

10
5

10
10

3 3 Determine Soldier Meadows
c~nquefoil breeding system and
pollinators

1 FWS 15 0 15 0 0

Defiiiitions for terms and acronyms used in Implementation Schedule:
Continual = Taskwill be implementedannuallyuntil no longerrequiredfor recovery.
Total Cost = Projectedcostof taskfrom startto completion.

ResponsibleParties( = LeadAgency):
BLM Bureauof Land Management
EWS = FishandWildlife Service
NDGW = NevadaDivision of Wildlife



V. APPENDICES

A. PUBLIC AND PEER REVIEW

A draftofthis recoveryplanwasmadeavailableto thepublic for commentas

requiredby the 1988amendmentsto theEndangeredSpeciesAct of 1973. The

public commentperiodwasannouncedin theFederalRegisteron March 7, 1996

andclosedonMay 6, 1996. Copiesof thedraftplanwerealsoprovidedto

qualified membersof theacademicand scientificcommunityfor peerreview.

TheFishand Wildlife Servicesolicitedand/orreceivedcommentson the

documentfrom the academicandscientificcommunity,privateindividuals,

industryrepresentatives,andFederal,State,andlocal agencieslisted below.

Beforecompletionofthis final recoveryplan,theFishand Wildlife Service

receivedatotal of six responselettersande-mail correspondence,asindicatedby

anasterisk(*), andtelephonecommentsfrom oneindividual (**). The comments

providedwere consideredin preparationofthis final recoveryplanand

incorporated,asappropriate.Othersignificantcommentsareaddressedby the

FishandWildlife Servicein AppendixB. All lettersand correspondencereceived

areon file at theFishandWildlife Service’sNevadaStateOffice in Reno.

GeneralReview:

Federal

U.S. Fish and Wildlife Service
Division of EndangeredSpecies
1849 C Street, NW.
(Mail Stop 452ARLSQ)
Washington,D.C. 20240

U.S. Fish and Wildlife Service
Division of Public Affairs
1849 C Street, NW.
(PA, 3447MIB)
Washington,D.C. 20240

U.S. Fish and Wildlife Service
Division of Refuges
1849 C Street, N.W.
(Mail Stop 670ARLSQ)
Washington,D.C. 20240

U.S. Fish and Wildlife Service
Office of ResearchSupport
1849C Street, N.W.
(RD-8/ORS,Mail Stop 725 ARLSQ)
Washington, D.C. 20240

U.S. FishandWildlife Service
Division of Fish Hatcheries
1849C Street,N.W.
(FH, Mail Stop820 ARLSQ)
Washington,D.C. 20240

RegionalDirector
U.S. FishandWildlife Service
EastsideFederalComplex
911 N.E. 11thAvenue
Portland,OR 97232-4181

AssistantRegionalDirector
U.S. FishandWildlife Service
FisheriesandFederalAid
EastsideFederalComplex
911 N.E. 11th Avenue
Portland,OR 972324181

RefugeManager
SheldonNationalWildlife Refuge
U.S. Fish andWildlife Service
P.O. Box Ill
Lakeview, OR 97630

CenterDirector
NationalFisheriesResearchCenter-Seattle
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National Biological Service
Building 204,Naval Station
Seattle, WA 98115

Project Leader
RenoField Station
National Biological Service
4600 Kietzke Lane, C-120
Reno,NV 89502

U.S. Environmental Protection Agency
Hazard Evaluation Division - EEB (T5769C)
401 M Street, SW.
Washington,D.C. 20460

U.S. EnvironmentalProtectionAgency
75 Hawthorne Street
San Francisco,CA 94105

Project Manager (7507C)
EndangeredSpeciesProtection Program
Environmental Fate and Effects Division
Office ofPesticidePrograms
401 M Street, SW.
Washington, D.C. 20460

* Area Director
U.S. Bureau of Indian Affairs
Phoenix Area Office
P.O. Box 10
Phoenix, AZ 85001

U.S. Bureau of Indian Affairs
Office ofSelf-Government
1849C Street, NW.
(Mail Stop 2255)
Washington,D.C. 20240

* Superintendent

U.S. Bureau of Indian Affairs
WesternNevadaAgency
1677 Hot Springs Road
Carson City, NV 89706
(via Phoenix AreaOffice)

U.S. Bureauof Land Management
1849 C Street,N.W.
Washington, D.C. 20240

* State Director

U.S. Bureau of Land Management
NevadaState Office
P.O. Box 12000
Reno,NV 89502
(via Winnemucca District Office)

U.S. NaturalResourcesConservation Service
14th Street andIndependence
Washington,D.C. 20024

U.S. ConsolidatedFarmServicesAgency
P.O. Box 2415
Washington,D.C. 20013

StateConservationist
U.S. NaturalResourcesConservationService

5301 Longley Lane
Building F, Suite 201
Reno,NV 89511

State Executive Director
tJ.S. Consolidated Farm ServicesAgency
1755 E. Plumb Lane. Suite202
Rena,NV 89502

Chief
U.S.GeologicalSurvey
NevadaDistrict Office
705 North PlazaStreet
CarsonCity, NV 89701

Administrator
NevadaDivisionof EnvironmentalProtection
123 WestNye Lane
CarsonCity, NV 89710

Director
NevadaDepartment ofConservation andNatural
Resources
123 WestNye Lane
CarsonCity, NV 89710

StateDirector
FarmersHomeAdministration
Wallace F. BennettFederal Building
Room5438, 125 SouthState
SaltLakeCity, UT 84138

Ms. Mary Ann O’Brien
U.S. Bureauof Mines
WesternFieldOffice
E 360 Third Avenue
Spokane,WA 99202

State

* Administrator
NevadaDivision of Wildlife
P.O. Box 10678
Reno,NV 89520-0022
(via Regional Manager, RegionI)

* Regional Manager

Region I
NevadaDivision of Wildlife
380 WestB Street
Fallon, NV 89406

StateEngineer
NevadaDivision of WaterResources
123 WestNyc Lane
CarsonCity, NV 89710

Mr. ThomasSmigel
NevadaDepartmentofAgriculture!
Plant Industry
StateMaliroom Complex
Las Vegas,NV 89158

ExecutiveVice President
NevadaFarmBureauFederation
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1000FastSahara,~108
Las Vegas,NV 89104

County

Chairman
HumboldtCountyBoardof Commissioners
Courthouse
Winnemucca,NV 89445

LocallRegional

** Mr. R.C. Roberts
R.C. Roberts and Affiliated Companies
801 A Street
SanRafael, CA 94901

Mr. Dan Russell
P.O. Box 343
Eureka, NV 89316

Mr. RichardDrake
Knot CreekRanch
R.D.D., Inc.
290 Minor Street
Winnemucca,NV 89445

PineForestLand andLivestock
P.O. Box 1010
Winnemucca,NV 89445

Oregon-CalifomiaTrails Association
Office ofNational Historic Trails Preservation
950Old TraceRoad
Palo Alto, CA 94306

Mr. andMrs. Berchtold
Royal RainbowOpalMine
P.O. Box 128
Gerlach,NV 89412

Tribal

Chairman
Summit Lake PaiuteCouncil
510Melarkey Street,#11
Winnemucca,NV 89445

FisheriesDirector
SummitLakePaiuteTribe
510 Melarkey Street,#11
Winnemucca,NV 89445

Congressional

Senator Richard Bryan
Ms. Sara Besser
300LasVegasBoulevardS (fl40
LasVegas.NV 89101

CongressmanJohn Ensign
Ms. SoniaJoya

SenatorHarry Reid
Mr. Peter Arapis
500 5 E Charleston Boulevard
Las Vegas,NV 89104

CongresswomanBarbaraVucanovich
Ms. JoanDirnmitt
6900 Westeliff,Suite509
LasVegas,NV 89128

Environmental Groups

The NatureConservancy
1815 North Lynn Street
Arlington, VA 22209

NorthernNevadaNativePlantSociety
P.O. Box 8965
Reno,NV 89507

Mr. Edwin P. Pister
Executive Secretary
DesertFishesCouncil
P.O. Box 337
Bishop, CA 93514

NevadaWildlife Federation,Inc.
P.O. Box 71238
Reno,NV 89570

SierraClub
Toiyabe Chapter
P.O. Box 8096
Reno,NV 89507

Mr. Michael Bean
Wildlife ProgramChairman
EnvironmentalDefenseFund
1875 ConnecticutAvenue,NW.
Washington,D.C. 20009

NaturalResourcesDefenseCouncil
71 Stevensen,Suite 1825
SanFrancisco,CA 94105

Other

* Public ResourceAssociates
1755 F. PlumbLane
Suite 170
Reno,NV 89502

NevadaCattlemen’sAssociation
P.O. Box 310
Elko, NV 89803-0310

PeerReview

Dr. GaryVinyard

1300 MariettaWay
Sparks. NV 89431
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Departmentof Biology
Universityof Nevada,Reno
Reno,NV 89557-0050

* Dr. RobertHershler
Curator(Mollusks)
DepartmentofInvertebratezoology
NationalMuseum of NaturalHistory
SmithsonianInstitution
Washington.D.C. 20560

Dr. Ten Knight
SouthernNevadaProjectOffice
The Nature Conservancy
1771 EastFlamingo,#IIIB
Las Vegas,NV 89170

Universityof California
Berkeley,CA 94720

Mr. A. JerryTiehm
P.O. Box 12278
Reno,NV 89510

Mr. Jim Heinrich
NevadaDivision of Wildlife
StateMailroomComplex
1,asVegas,NV 89158

Ms. JanNachlinger
NorthernNevadaProjectOffice
The Nature Conservancy
1885 SouthArlineton. Suite I
Reno,NV 89509

Dr. JamesF. Deacon
Departmentof Biological Sciences
Universityof Nevada,Las Vegas
4505 MarylandParkway
LasVegas.NV 89154

Dr. RobertR.Miller
Museum of Zoology
Universitx’ of Michiaan
Ann Arbor. Ml 48109

Mr. GarySchooleraft
U.S. Bureauof Laud Management
2545 RiversideDrive
Susan~’ille,CA 96130

Dr. RandyMcNatt
U.S. Bureauof LandManagement
P.O. Box 12000
Reno,NV 89502

Dr. Jack E. Williams
U.S. ForestService
Intermountain ResearchStatiun
316EastMyrtle Street
Boise,ID 83702

Dr. GlennClemmer
Director
NevadaNatural HeritageProgram
Capitol Complex
123 WestNye, Room168
Carson City, NV 89710

Dr. Donald W. Sada
Aquatic Ecology andConservation
2689 Highland
Bishop. CA 93514

* Dr. Barbara Frtter
University I lerbarium
Department (Cf Butan~
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B. SIGNIFICANT COMMENTS RECEIVED AND FISH AND WILDLIFE

SERVICE RESPONSES

This sectionsummarizesspecificcommentsreceivedon thedraftrecoveryplan

andprovidestheFishandWildlife Service’sresponseto substantialcommentsnot

addressedby changesin thetext. Specificcommentsthat reoccurredin separate

lettersareaddressedonly once.

Comment (C): A singledocumentshould be produced that would serveboth

asa recovery plan and anactivity plan for multiple usemanagementof
Soldier Meadows.

Response(R): The Fish and Wildlife Serviceis requiredby law in section4 of

the EndangeredSpeciesAct to developandimplementrecoveryplansfor the

conservationandsurvivalofthreatenedspecies,suchasthedesertdace. Theonly

exceptionis if suchaplanwill notpromotetheconservationofthespecies.

Recoveryplansmustincorporatespecific informationincludingdescriptionsof

site-specificmanagementactions;objective,measurablecriteria for downlistingor

delisting;andtime andcostestimates.In thisrecoveryplan,theFishandWildlife

Servicehasreferencedthe Bureauof LandManagement’sSoldierMeadows

Activity Plan,amultiple usemanagementplanthat is currently in thepreliminary

draft stage.BureauofLandManagement’sSoldierMeadowsActivity Planwill

incorporateappropriaterecommendationsfrom therecoveryplan andwill

ultimatelybe thedocumentgoverninglanduseactivitiesfor themajority of

SoldierMeadows.

C: Achieving desert dacerecovery will require more than 3 years. The

ResourceManagermust demonstratethat threats have beeneliminated
before the 3 years of population monitoring should be implemented.

R: TheFishand Wildlife Serviceagreesthatrecoverywill requiremorethan3

years. Therecoveryplanspecifiesthat4 yearsarerequiredfor recovery.The

tasksthat havebeenidentifiedto reduceandeliminatethreatsto desertdaceare
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scheduledto beginthefirst yearthis recoveryplanis implementedandmay

continueinto thesecondyear,asnecessary.Monitoring is scheduledto startin

thesecondyearandcontinuefor 3 years. Tasksthat might be continuedinto the

secondyear(i.e., nonnativefish controlandrecreationmanagement)arenot

necessarilyincompatiblewith monitoringactivities. In any event,desertdacewill

not bedelistedif thereareexistingor potentialthreatsto thespecies,regardlessof

the3-yearmonitoringperiod.

C: The recovery criterion concerningdesert daceparasitesmay not be
achievable.

R: Therecoverycriterion in questionstatesthat”... parasitesno longerthreaten

thelong-termsurvivalofthespecies.” This doesnotmeanto imply thatthere

wouldbe no parasitesin thedesertdacepopulation,merelythattherateof

parasitismdoesnot representathreatto thesurvivalof thespecies.Therateof

parasitismwill be monitoredasdescribedearlierto determinetheeffectson the

species.

C: A surveyof all SoldierMeadowssprings for snail fauna should be

conductedprior to initiation of recovery activities such ashabitat
restoration, especiallyrerouting flows and eradicating nonnative fishes.

R: Snailsurveyswould be conductedprior to initiating specifichabitat

restorationactivities,butwould likely be restrictedto potentiallyaffectedareas.

Onegoalofhabitatrestorationactivitiesis to restorethenaturalsuiteof species,

includinghydrobiidsnails. Reroutingof flows into thehistoricalstreamchannel

will beaslow andgradualprocedure.As themobility ofhydrobiid snailsis low

andtheymay occurin theditch downstreamofthecutoff to thehistoricalchannel,

a transferof snail-occupiedsubstratesmayoccurto assistsnail faunain

colonizingthehistoricalchannelandretaingeneticdiversity. Any nonnativefish

controlmeasureswould be designedwith considerationto othernative aquatic

speciespresent. Currently.habitatswith nonliative tishesareon theextreme
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lowerportionsof springoutflows andat least1.6 kilometers(1 mile) from any

knownsnailpopulations.

C: The SoldierMeadowscinquefoil is no longer a candidatespecies,and it

should be deletedfrom the recovery plan.

R: TheSoldierMeadowscinquefoilwasremovedfrom candidatestatusbasedon

1) progressby theBureauofLandManagementtowardsdevelopingand

implementingtheSoldierMeadowsActivity Plan,whichwould incorporate

protectivemeasuresfor theplant, and2) inclusionof thespeciesin this recovery

plan. Both plans,if successfullyimplemented,would removeor reduceexisting

andfuturethreatsto thespecies.If removedfrom therecoveryplan,thestatusof

thespeciesmayneedto be reevaluated.TheSoldierMeadowscinquefoilmay

needto be listedunlessprotectivemeasuresareimplementedandthreatsare

reducedor eliminated.

C: The Bureau of Land Managementis being locked into completing tasks

under the implementation schedulefor Soldier Meadowscinquefoil, which
theFish and Wildlife Serviceis no longer considering for listing. This species

shouldnot receivespecialmanagementconsideration.

R: Responsibleagenciesaredesignatedfor all recoverytasksin the

ImplementationSchedule.TheFishandWildlife Servicehasno specific

legislativemandateto requireotherFederalagenciesto carryout specificactions

for recoveryof listed speciesor conservationactionsfor speciesofconcern.

However,theEndangeredSpeciesAct requiresthatFederalagenciesutilize their

authoritiesto carryout programsfor theconservationof endangeredand

threatenedspecies.Also, section4 of theEndangeredSpeciesAct gives

designatedagenciestheauthorityto carryout tasksidentifiedin recoveryplans.

TheImplementationScheduleservesto inform thoseagenciesof theneedfor

theseactionsandto justify seekingfunds to completethem. Conservationof

SoldierMeadowscinquefoilthroughcarefulplanningefforts ratherthanthrough

listing undertheEndangeredSpeciesAct couldprovidemultiple benefitsto
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BureauofLandManagement,including retainingmanagementflexibility,

reducingconflictswith futureresourcemanagement,andalleviatingthepotential

needfor morerestrictivelandpoliciesin thefuture. If earlyconservationefforts

are unsuccessful,it mayeventuallybecomenecessaryto list thespeciesbecauseof

populationdeclines. Thecostsof recoverywould be muchhigherthanearly

conservationefforts, sincemeasuresneededto reversefurtherdeclineswould be

moreextensive. In addition,theBureauofLandManagementhassigneda

Memorandumof Understandingwith theFishand Wildlife Serviceand other

Federalagenciesto work togetherto achieveacommongoal ofconservationof

speciesthat aretendingtowardFederallisting throughprotectionand

managementof their habitatsandtheecosystemsuponwhichtheydepend.
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